An Jccompi of fome So9k/.^ 

I The ANATOMY of VEGETABLES begun ^ mth aG^^ 
mral accompt of VEGETATION^ Jounded thereon ^ by Nehc-^ 
niiah Qi^^^ M^D.Fclkwofthe Royal Socierya57f. in l^^, 

^^•^He logenioas and Learned Author of this Book con- 
\_ fidering with himfeif, that the Anatomy of Vegetables 
hath hitherto been much uncultivated^and that yet it very well 
deferved the labours of dih'gentNaturalifts, hath here attcm- 
pted to make a very particular Inquiry into the Conftitotion 
and Stradure of Plants ^ and thereupon to found a rational 
Difcourfe concerning the Nature of Vegetation. Whioh be* 
ing undertaken by him^ he advertifeth thofe that fiiall think 
fit to examine thefe Obfervarions of his, not on'y^ that they 
begin^and fo proceed till they end again^ with theJW, but 
alfo, that they confine not their Inquiries to one time of the 
Year^but to make them in feveralSeafons, wherein the Parts of 
a P^egetable may be ^CQ,n in their feveral Eftates : And then^that 
they aegleft not the Comparative Anatomy^confronting feveral 
Vegetables and their feveral parts together. 

The Method he chufeth in the profecution of this fubjed, is 
the Method of Nature her felf, in her continued ^m^^/ of Ve= 
getations^proceeding from the Seed fown^ to the formation of 
ihQ l^dot^T'run^yBrmch, Leaf, Flower^ Fruit ; and laftly^ of the 
Seed to be forvn again ^ot in its ftate of Generation. 

Difcourfing of the Seedzs Vegetating, he diilecfts a Garden^ 
Bean^ and (liews the two Coats thereot ; the Foramen in the 
outer Co^^ 5 and what is generally obfervabic of the Covers o£ 
the Seed. Thisdone^hedifplays the proper Seed it fe'f, and 
therein finds three conflituent and as 'twere Organicai parts 
of the Bean, vi^. the Main Body, always divided into two 
Lobes (though in feme few other feeds into more ; ) and two 
other appendant to the ^a,/5> of the Bean 5 whereof the or '^ 
called byhrmthe Radrcle^ being thar^which, uf^on th'" vege- 
tation of the Seed, becomes the J^oot :^ the other ^f^^ Plume^ 
which becoms the T?£^;/^ of the plants and beins divided ^^^'^ 
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loofe end into divers piecesj (all very clofe fet together as 
Feathers in a bunch) thefe pieces are fo many true and already 
form'd. though not difpiayed, Leave/, inteoded for the faid 
Trunk, md Moulded up in the fame piicatufCj wherein, upon 
the Bear/s fprouting^they do appear, Thefe Organica! parts 
he finds compafcd ot ihefe Similar ones, vi^. i , the Cuticle^ ex-, 
tending It felf over the wliole Bean^ and herein diftinguiflit 
fromihcCoats^ that whereas ^^>^/^^ upon letting the Bean^ do 
only adoiinifter the £ip, and then die; the Cm/ck is with the 
Grganicai parts of the Bean nouriOi^j augmented^ and coai 
extended. 2. The Parenchyma n felf^ having fome fimilitude 
to the pirhjwhile fappyjn the roots and trunks of plants ; com- 
mon %and the fame tn^ the Lobes^ Radicle and Plume of the 
Bean, 5, The /^a;2^r JS^^y.diftributed throughout the parenchyma, 
hut withall efTentially d fferent from it r called by the Author 
the Seminal Jieot.and diftinguifh't from the T^adkle, in that the 
former is the Original root within its ieed^ the latter is the 
PJant-rootjwhich chei^^i/^/<?becoms inits growth ^ the paren* 
chyms of the feed being, in lomc refemblance^ that to the 45^^- 
mmai root: at fi ft, which the mould is to the Plant root o^ker^ 
wards ; and the Seminal root being that to the Plant-root^ which 
the plant -root is to the Trunk. Having viewed thefe partSg. 
heinquTcth into iheir tJ/^^ and in what manner they are the 
Fountain otVegctationj and concurrent to the Being of th 
future Plant, 

Proceeding to the 7{oot, (which he finds fubftantially on 

with ik^Kad/ck^d.$ are the Parts of an Old man with thofe of 3 

}'£tHi^) lie therem obferveth its S kjn, Cortical Body ^znd Li^nous 

part^ together wi:h the Original of each of thefe^ and the 

'pores of the two latter^and their proportions ; as alfo the Pkh, 

and Its Orig'naljfometimes from the .yf^^^fometimes from the 

Cortical Eodv, together with its Pores^znd Proportions : Mere- 

over,thc Fdres ot the Lijnous body difperfed through the pith, 

^x\d the Cavity and Piih of thofe Fibres, Where he explains^ 

tiv. ,, ^1^^ Root grows, and w^hat is the Vk of its parts ; how 

It grov.. \r^ length and breadth 1 and how it defcends ; adding; 

t^euA'C CI rhe /'^>/y^, vn. for the better advancement of the 

u^-',aoditsauv|^er and higher Fermentation^ be^un in the 
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CortmlBody^ infbrted through th^ Lfgrnm pan, by which In- 
ferdons the Sap 5 like the Bloud of the diffemioations of the 
Jrteries, isconTcyedto its iotimate parts : Our Author coa^ 
jecfturingjthat the defigOjwhereto all thefe parts are together 
concurreotjis the Circulation of the Sap* 

Hiving thus declared the degrees ofVegetatim m the Root^ 
he next (hews t'"e Continuance thereof in the Tru/il; theob< 
fervablcs and parts of which are, i.The J'^^Vi^denved from the 
Cutide of the Seed : 2, The foriicMl Be<iy^ originated from the 
paremh^maof the Seed : :^, The Lignotis Body, b^ing the Pro- 
longation of the Inner Body^ diftributed in the Lobes and Phme 
of the Seed: 4.The/w/9rfwew^and Fr^i^. proceeding alfofrora 
the Flumcy as the fame in the Root from the F^adicle . fo that3 as 
to their Subftantial parts^ ihtLebesoi the Sced^the ^WiV/^ard 
Flume.iht F\Oot andTr^^^^^^re all one* Here notice is taken of 
theShootingof the Li^noufbodym breadth 3 wherein are ob-i 
fervable its fibres^ produftion of Rings, and efpccially Peres, ^ 
and thefe of three forts, greater^leffarjand leaft of all ; all con- 
tinuous and prolonged by the length of the Trunk : which he 
proTethby an Experiment made by Mr* Hoo\y by filling up 
(fuppofe io a piece of Char-c^aQ^W the faid Pores with Mefcuryy 
which appears to pafs quite through themj as is vifiblebya 
goodGlafs. Therefuk of all isj that the fF^Of^v part of aVe^ 
getable is nothing elfe but a Clufter of Innumerable and ex- 
traordinary fmall VefTcls or concave Fibres. He farther fliews 
tlic Infertions of the Cortical body in the 7rm^^ and tlie Pores of 
ihofe Infertions 3 in none of which pores he could obferve 
anything, that may have the true r^ature and ufeof^Wi^er • 
th:: non-exiftence of which he is afferting. He difcourfes alfo 
of the Po/itim and Trad: of the Pores: and concludeth this 
Chapter by declaring. How the Tri^^ a fcends 3 How its parts^ 
in confeq lence of that Afcent aredifpofed ; How that difpo- 
fi'.ioa is confeq?ient to the diflerefit nature and energy of the 
Sap 5 what the eff^cfts are of that difference ; which wayj and 
how the 5^^ afcends, v.\, by the joynt fubfcrviency of the 
L*<,nom and iht Cortical Borfj in fomej bat inmofh and princi- 
pally, of the ^i^wc/^i J?^^)', 2nd P'itki the latter being here con- 
fider'd as a Curious Fi/^re of Nature's own contrivance • where 
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he examios, How the Pores of the Pith are permeable ; and 
renders a reafon^why a piece o^ dry Elder pith, fet in fome tin- 
ged h'quor, the hquor doth not: then penetrate the Pores, fo 
as to akend through the Body bf the Pith ? To this part is 
annexed) by way of Jppendix ^ fome Confiderations of the 
Trun\:Roots^nd Clafpers^ and the Uieof both. 

After thiSj he proceeds to the Germen^ Bramh, and Lsaf^ 
and finds in the two former the fame parts with thofe of the 
Trunk) t//:{. the fame Skin^ and the fame Cortical and Ligmus 
Bodies^ as alfo the fame Infertment and Pithy hereunto propa* 
gatedj and djftin6tly obfervablein it. Further, hefhewsthe 
manner of their growth^and nutrition, and how the Germen is 
fecured; as alfo the Life of the 4«^^/# Thee he lays open the 
parts of a Leaf, and explains the Pofitions ©f the Fibres in the 
Stalks of LeaveSj and the Caufeof their different fliape, and 
of their being flat. I hen he difcourfes of the Foulds of Leaves^ 
their kinds and Life, together with the Ufes of the Le^f 
it felf. To this Chapter alfo he makes an Jppendix of 
Thornr^ Hairs^ and G/e?^^^/^//^ explaining both their Coiiflitu- 
tion and Ufe* 

Next.he gives an Accompt of the Iloivsryznd its three gene- 
ral parts, the Empakment ythc Fokation^znd the Attire ^ explain^ 
ing the formation^ nature, andufes of all three, butmoflpar^ 
ticularly of the Attire^ which he finds to be of two h\nd%,Semi- 
ny and Flory ; the Seminy^ made up of two parts^ Chives and Se^ 
mets, thelatterof which are hollow I yet not fo but that they 
are filled up with minute particles^like a powder. The Fhrtd 
Attire is-commonly called Ti'r/:^?^^/^/ , which are feveral Smts^ 
of which this J ttir ehmzdzn^p: The outer part oi tv try futt<^h 
m^loret^ which is the Epitome of a Fkr^er.zndym many Plants.^ 
al! the Flower. The next part is from within its Tube brought 
to fightj and is called the Sheath^ likewife concave, The third 
part and the innermoft of the S?dt is the B/^r^^j whxhis folid, 
yet at its point evermore divided into two halves ^ upon which 
divifion there appears a Forpder oi Globule ts^oiihthmz nature 
with thofe of a Scmet. The Ufe #f the Attire he affigns to be 
notonly Ornament and Diftin^tion to us, but alfo/Wtoa 
vailnumber of little Animals^ who have their pecuh'ar pro- 
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Tifions ftored up in thefe Attires of Flowers § each Flower be- 
coming their Lodging and their Dining-room, both in one: 
Though it cannot as yer be determined^ Wherein the particu- 
lar parts of the Jiiin may be more diftinclly ferviceablej this 
to one Animal, thai, .o another * or to th';i fameAntmal, as 
aBee, whether this fo- thQ'Homy ^ another for their Bne^i, 
a third for the Wax ^ or whethcr^all do only fuck from hence 

ionwjmce^ or fome may nor alfo carry fome ot the parts^ as 
the^Mi^/<?^5wholly away, &c. 

In the following Chapier he treats of the Fruity coofidering 
the Number, Conftitntionj and Original of the Pans of an 
Jppie, Bern, Plum, Nut^ and Berry j and obferving, that the 
general Compofitioo of all Fruits is one, that is 5 their £/« 
^^^i#/and Fiml parts,^ are in all the fame, and but the Con- 
tiouationof thole, which in the other parrs of a Vegetable 
he hath already taken notice of. To which he fubjoyns the 
Vfif of Fruits^ both for Man and Beafl^ as alfo for the Seed-j 
to which latter it ferveth for fupply of Sap, and for Pro^ 
tecftion and Security^ the whole Fruit being, by comprehen- 
fion^ that to the Seed^ what the Hen^ by Incubation^ is to the 
Egg or Chick 

In the X^^ Chapter he confiders the Seed again, but in its 
ftate of Giw^r«iic« J as he before examined it m its ftateapt 
fotVegHatim : where occurs, what in the o-:her ftate was ei- 
ther not diftio^llyexiftent^ or not fo apparent, oriiotfoio- 
telligible^ As firft the Cafe of the Secd^ and its in.'fr Coat, 
their figures^ various furface and Mucilages; together with 
thenatureof the o^^^f coat audits original: Then^ the origi- 
nal aid nature of che inner coat, in which the Lignms Body or 
Seed branch is difcribed. Whereupon he obferveih^ that all 
the Pmti of a Vegetable 5.- the Rmt^ Trm\^ Branchy Lmf^ 
fkmer, Frmi, and Seedj are ft'Il madeupof twofubflantiaOy 
different Bodies ; and .diat, as every par^ hath two , fo the 
»//§/t Vegetable, taken tcgethcr^ is a^Cornpoundoftwoonly^ 
and no more 5 ail properly - ^F^o^* parts, Sirmii and Fihir^ 
being one Body 1 al! fmipic Barks^ Piihs, Pmemhymad and 
Piiips^ and, for lubfcance^. Ptlis and sktns alfo 5 all but one 
Body.! The fevertil parts-of a Vegetable differing from each 
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other only by the various preportionsand mixtures^ and varl- 
oufly fized pores of thefe two Bodies. 

But to return^ befides thefe three Cover?5 he finds a fourth, 
which is the innermoft^ called by him the Secondme^ the'con- 
cave of which membrane is filled with a tranfparent liquor^out 
of which the 3^^^/^is formed. Through this membrane , the 
LiqnousBodyot Seed-^branches^ diftribuced in the rw^^^r Coat, at 
laft flioot down-right two flender Fibres ^ hke twoNavils^ 
one into each Lobe of the Bean »• Thefe Fibres, from thefu-^ 
perficies of each Lobej defcend a little way dircdly down i 
and then prefently each is divided into two Branches, 
©ne diftnbuted into the Ze?^f/ ^ the other into the J^didi 
and Plume, 

As for^the Generation of the Seed, dependent upon the Hi« 
ftcry deh'vered 5 he faith ^ that the if ^/^ having in the ^ec^f^ 
Trunk^^ znd leaves, pafled divers Concodions and Separati- 
ons , in the manner by him defcribed^'tii at laft^ in fbme good 
maturity.advanced tov/ards the<5*^^^* The more Copious and 
Cruder part hereof is again feparated by a free reception into 
the Frmt^ or other part analogous to iu The more Ejfential 
part is entertained in the Seed bmnches, which being confider* 
ably long and very fine, the fap becoms therein^ as in the 
Spermatic^ vefjels^ ftill more mature^ From hence it if next 
delivered up into the Coats of the Seed^ as into a Womb^ and the 
i??M;?^f part hereof is again difchar'ged to the duttr Coat \ as 
ah'mentgood enough ; the finer ^ is tranfmitted to the inner^ 
which being a Parenchymous and more fpatious body, the Sap 
therefore is not herein a raeer aliment, but in order to its being 
farther prepared by Fermentation. The Sap being thus pret 
pared in the inner coat ^ as a liquor now apt to be die matter 
of the future SeedEmbryo, by frefh fupplies is thence difchargt 
ed, or filtred^ or tranfpired through the Secondine above^ 
mentioned • and the depofiture thereof, anfwcrabfe to the 
(olliquamcntum mdinEgg, or to the Semen muUebre , is at laft 
made into the Concave of the fame. The other part of the 
pureji fap, irabofom'd in the r amulets of the Seed bramh^mm a 
Circle, and fo becoms ^ as the Semen mafculinum^ yet more 
ebboratcAVith this pureft Sap the faid ramtdets being fupplied, 
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ftom thence ^thik the Navel-flkes {hoot (as the Artery into 
th^ Colli quamentum) through die Secondine into the aforefaid 
liquor^ depofited therein. Into whi ch liquor being now 
flioCj and its own proper Sap or tinctures mixt therewith, it 
ftrikes it thus into a Cmgulum^ or into a Body confiftenc and 
truly parmchymous. And in the interim of the Coagulation^ a 
^Qni\t fermentation htlng alfo made, the iaid Parenchyma ot 
Coagulumb^Com^iuch^ uotof any Conftituttoo indifferently^ 
bocisraifed (as we fee Bread in baking) into a Congenes of 
jixed Bubks 5 the faremhyma of the whole Seed being 
fuch. 

The whole is illuftraied by feveral figures^ and thefe expli- 
cated with great care* 



If. Diffirtatkns fur k Nature du FJ{plD 6? du CBJVD 5 
par le Sieur Petit^ Conjeiller duRoy^ Imendant desFortificatu 
ons^ &^. Ave$ unDtfcours fur Im ConJkuUmn & tVfageiun 
GyhndreArithmetique^ inventi par k mefme Amheur, J^ 
Paris^ 1 67 1* 

THe famous Author of thefe two Trads, examins i» the 
former, Firfi^ the Nature^ Subje^, Canfe^ and Ef^ 
le^s of Cold. As to its Nature^ he efteems it to be a Po/i^ 
tive things and not a meer Frivatmn^ the Effects of it being 
as fenlible to us^ as thofe oiHeat. For the SubjeU of ir^ . he 
placeth the Supreme Cold in the Pure Air^ and maketh the 
Heat, that is iometimes in the Air, meerly adventitious, 
produced in it by the Sun ^ but the Cold natural to the 
fame. Concerning thtCauJe of this Cold in the Air, he will 
not acknowledge it to be Nitre^ (ail forts of Salt being by 
him efteem'd hot) much lefs an Univerfal Spirit ^ or any 
Stars i but efteems , chat the Air is the Primum Frigidum by 
nature; the fameCaufe^ that hath made it Air, having made 
It Cold, The EffeBs of Gold being too obvious to diicourfe 
of them in print^ he enlarges upon the Manner of its opera# 
tioDj pcrfoFEied by the iiifinuationof the Air into the pores 
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of Bodies^ and increafed by the force of Northerly winds j 
where he notes 5 that the Cold Air, by its parts, figiir'd for 
the piirpofej and penetrating fiich bodies as are dilpofed to 
glaaatiooi divides the parts of the fame ^ and arrcfts their 
motion. Here he endeavours to prove^ that Frozen water 
IS not properly coodenfedj though it be hardned and fixed* 
but that *tis rather dilated by the ingrels of the Cold 
Air 5 whence he obferveth that Ice is really lighter than 
Water. 

Secondly, he difcoiirfeth oi Fire^ after he hath difcardedit 
from being one of the common Four Elements 5 and dif- 
lodged it from its reputed place above the Air under the Con- 
cave of the Moon : And aflSrraSj that 'tis the Meat af the 
Sun^ which moves^ quickens, and coagulates the three fa^ 
milies of Mixts 5 Animals , Vegetables and Minerals , yet: 
wiihall taking iQ a Subterraneous heat for the produ^lion of 
Minerals* 

In fheX^l#rTradl,of this Bookj the Author eiplains an 
Invention of his, of an Aruhmetuai Cyiinden For^ finding 
that in tht Eakdokgy oi the Nohh Nepper^ the multitude and 
cimbarafment of thole fticks^ filled with numbers on all Bde^^ 
proved longfom and tedious 5 and that thereupon the pracStife 
of the Invention had ceafed ^ he conEder'd of a way to 
render it more e^rpedit and eafie^ and at length concluded^ 
CO take bands of pafl-board inftead of fticks j on which 
fiaving written the felf-famc Muitrpkj from i to 9, and made 
the fame diftribution of the numbers into little fquares^ fe- 
parated by a diagonalj drawn from the left to the right hand 
iipwards^ (as thofe Sticks arei) he added thereto a fJe of 
Eomm Numbers 5 1, Ih W, 1% V, VI, VJI, VIH^ IX, 
to be put on the fidej and over agaiuft the Multiplying and 
Divid'ng Numbers; very ufeful as well for marking the be* 
ginning and end of the laid numberSj to flop where *tis need* 
ful (all the bands not being ufed in all operations^J as for 
inarkiog the Muliipie, which you fnall ufe In each number. 
A$5 (^.J.) to multiply 7 by 5 or by 9^ infteadof being at the 
trouble of comiting the ranks of .tliefeA/^^Z/.^/fi 5 and^^^ they 
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maybeprefeotly feeti in one or other of the Fikf of rhofr 
Roman Numbers. Having then employed thefe bands in 
raifing or abafing them on a table, to make thofe principal 
numbers, that are neceflary, to appear over agatnft one aoo- 
ther , he fucther bethought himfelf (for a yet fliortcr way,) 
to difpofe thofe pieces into circles very equal, andtoglcw^ 
upon each of them, 5 or 4 fmall buttons of wood, of the 
bignefs of a pins-head, and then to put them upon a Cylinder 
of wood or paft-board, on which they might be turned by 
means of thofe buttons : Which form made him call this 
little Inftrument an Arithmetical Cylinder^ Vi^hichis of the big- 
nefs or diameter of a Childrens-Drumj or of the form of an 
Hat 5 and of what height you will, to hold as many bands 
or circles as you lliall defire to make great Opera* 
tions. 

The praftife of this Inftrument is (hewed by divers Exam* 
plesj as may be f een in the Book it lelf. 

III. La DlOPTIil^E OCVLAIllE, par k 

Pere Cherubin ^* Orleans ^ Capucin. ^ Paris^ 1671. in 
FoL 

THe Author of this large and elegant Volume, having 
propofed to himfelf to comprehend in it and to teach 
all that concerns the Theory , Uie^ and Mechanifm of the 
Telefcope (by him called the Ocular Dioptri^ue^) divides it into 
three principal Parts. 

The Firfl contains the Docflrine of Opticks and Dioptricks^ 
or.cf Simple vifion Diredt, and that which is made by rays 
Refradted ; both by him pretended to be handled with a 
iuccindtj but {logular. Method. 

Difcourfing of Refraciion, he declares^That the Refrafi:ion 
of a vifualray in Glaffe to 50 degrees of inclination, is pro- 
portional to the Inclination of the ray, asfarasfenfe is able 
to judge of it* And that ^ the Inclination not exceeding 
30 degrees^ the Angle of the rcfracfiion of the ray^ which 
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enters into Glafs^ is about a third part of the Aogle of the 

Inclination of the ray pafling into the Air : But that the fame 
Inch'oation not exceeding 30 degrees^ the Angle of the re« 
fracflion of the ray iffuiDg out of the Glafs into the Air^ 
is about the half of the Angle of its Inch'nation in the 
vjf iais» 

Examining, what the Diffeftion of an Eye may conduce to 
the knowledge of the RefracSions of its Humors, he noteth. 
That the Extind:ioo of the vital fpirics in a dead Animal doth 
extreamly alter the coofiftence of the Humors of his Eye, 
which contributed much to the perfcc3: vifion in the living 
animal : And that all the Experiments^ that can be made by 
differing of Eyes , to come to the knowledge of the R.e^ 
f rations of the Humors , and of the other parts that coo^ 
duced to Vifion, cannot give the true knowledge thereof; 
Experience proving, that the Chr iflralltn and Vitreous humors 
do reciproqually change their coiififtence^ 

He obferveth.alfo, that not only the different Diaphanei- 
ties of the Humors of the Eye do contribute to the ref racSioii 
of the vifual rays pafEng thorow them 5 but alfo the Figures 
of their Surfaces^ oo which thofe rays fall unequally inchn'd. 
Henotethlikewife^ that the vifual rays^ having penetrated 
the Corneous tunique and the Aqueous humor of the Eye^ 
do not fuffer any great refracftions upon the Antmorfmhco 
of theChryftallin^ though it be finer than the Aqueous ha-- 
mor 5 becaufe that its Spherical convexity is con-centrique 
to that of the Cornea znd of the Jquemu humor ^ which are 
likewife fpherical : But that they receive their greatcll re- 
fractions ^ when they pafs through the Fofierior fuffacc of 
the Chryftallin , which is oppofite to them 5 and of a 
very fmali Sphere^ and upon which they arc found much. 

He taketh farther notice^ That the forfaces of the Chry* 
ftallin humor are not Hyperbolical but perfedly Spherical |, 
and that the exacftnefs 5 which by that means is pretended, 
for Viiioii^ is contrary to Experience, by which he afTerts it 

I'O be undeniable^ thatj though by GlalTes. of ao hyperboh'*- 
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cal ngure^thc raysj coming from the principal point of the 
objed: CO the Eye^ would more exaftly meet in one point at 
the bottom of the B^tina^ and confequencly, that from one 
certain point of a determinate diftance you would more per- 
fedly fee that point 5 yet would not fuch a figure reunite 
the rays of the other lateral points of the objed^ each ex- 
adilyin a point of concourfc in the faid rHim^ So that^if 
the vifible objedwereoothingbut a point, and thcfurfaces 
of the Chryftallin hyperbolical^ (which they arcndt^) there 
would then be made a more exquifite vifion of that only 
point. 

The Second part delivers the Theory of the Tefefcope 
io all its kinds : which is uflier'd in by a Hiftory of the 
Invention aod Antiquity of Telefcopes 3 and by aDifcourfe 
concerning the Difference of the Ancient Glafles from the 
Modern* 

Thisdtroe, he explains the matter of this fecondPart in 
XL Sections. 

1. Shews the power^ which diaphanous m^/Z/fW/^ lefs fub* 
tile then Air, and of figures Gniply Spherical ^ have in rc^ 
fladling the vifual rays paling thorow thcm» 

2. Declares the Effeds of Spherical Conve:^ Glafles, to 
ferve for the conftru€tion of the Tefefcope of the fufi Jf-ind^ 
which always fuDpofeih the Eve between the Gla(s, and its 
point of Concourfe. 

5. Confiders the Afiedions of Spherical Concaves^to fervo 
for theconftrud:ioa of the fame kind ofTelefcope, 

4, Demonftrates the EfFcds of the Conjunftion of Spheri* 
zk\ Convexesaiid Cpncaves^io the Conftrudion of the fame 
lort or Telefcope. 

5, Exsmios the Affections of Spherical Convexes , in ihe 
Conftrudiion of a Telefcope of thefecond kind ; wherein the 
Eye is. always more diftant from the Convex Objective 
Glafs 3 than its point of Concourfe ^ and which adaiits no 
Concave^ 

6, Shews the Effefts of the Compofition or Multiplication 
ofspherical Coovexesjin theconftruiStionofali forts of Telet 
copes of the fecmd [otu 7.D 
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'. Demonftrates, that the long Telefcopes^ which fer ve to 
fee remote cbjeds^may alfo fcrve to fee near objedis that arc 

8. Demonftrates theConftrudion of Microfcopes, to fee 
the finalleft Objeds. 

9. Shews the Conftrudtion of a kind of Mixt or Ca- 
tadioptrique Telefcope, compofed of Refraftion and Re- 
flecStion. 

10. Shews^ that one may fee at one and the fame tlme^with 
both Eyes^one and the fame Objedt.by a Telefcope; and how 
to make fuch an one* 

ii^ Treatechot the Proportion of the refpeftive Convexi- 
ties and Concavities of GlaiTes^to ferve for the conftrucSlioa of 
a Telefcope* 

The 7 bird part of this Volume is fubdivided into two^which 
the Author calls the Pojittve^mid MechamcaLTlw Pojitive teach- 
eth the aftual Conftrucftion of Telefcopes^and their Ufcs^ and 
that in 12 Scdions^ 

I, Delivers the manner of proportioning pofitively the 
Power of Glafles for Telefcopes ; together with the choice 
of their figure, though fpherical^ and the tryal and gradua- 
tion of their goodnefs. 

2^ Teaches how to work actually all forts of Telefcopes^ 
and how to ufe them. 

g. Teaches the manner, aftually to put into ufe the Cata- 
dioptrique Telefcope^which redrefs the objed by Refleftioo, 
that before had been inverted by Refraftion- 

4. Shews the way of making a double Telefcope in all 
its kinds, to make Objefts to be feen by both Eyes at the 
fametime, much greater and much clearer, than with one 

Eye alone, 

5. Teaches in gcneral,how to make a<5tually all forts of Mi- 
crofcopes^tofeediftindlyand to magnifievcry confiderably 
thefmalleft objeifts. 

6. Treats of the Ufe of the Telefcope generally in allies 

kinds. 

7. Teaches a New and peculiar ufe of Telefcopes , for 

drawing 
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drawing to the life in proportions from a great to a fmail 
volume^ any Terreftrial objeftsj that are at acompeteiit di- 
ftance to be well feen ; without a neceffity of having any 
skill in drawing, 

8. Contains the life of the Microfcope in all its kinds ; to* 
gether with a way of meafuringj how much a Microfcope 
magnifies the Object. 

9. 1©. II, Treat of the Ufe of Tekfcopes in the Cbfer- 
vmomoi Celejiiai Objects: Where the Anthor enumerBtes 
the many excellent Dilcoveries^thai by their means have been 
made by modern Aftronomers^who therefore may be laic^ 

j^dmoviffe oculis dtjiantia fidera mjlnsy 
jEtheraqus ingenio f^ppofuijfe fm^ 

Soch as are^ i^The Conjnndiion of Menury with the Sut?^. 
2,Venus having her phafes Hke the Mmm 5*The Body of the 
Moon appearing like ao other Earthj full of Mountains and 
ValHcSj Seasj Rocks, Iflaods, Lakes^ Forrclts SDd vafl Plains ^. 
as alfo the Libration oi the JMoon. 4.Spocs in the Sue. 5. The 
Eour Satellies of Japiten 6^ A Sarelles of Saturn., and Riogs 
about the fame. 7. Several Belts about Jupiter^ and divers 
Spots in Mms, Venus, See, §. The Miik^v way nothing but an 
innumerable company of fma!! St9r$^ near to one anothet. 
9 The fiodiog an Ech"pfe to begin and end fooiie-r when ob- 
served with the naked Eye^than M^hen fccn with a Telefcope ] 
as alfo, that it appears always lefsbya dt^it^ beio^cbiervecl 
by the bare Eye^ than it is indeed, lO^ Pictades confift- 
iog of many more Stars than SemrL 1 1, OrtQn having So other 
Scars befides thofe three in his Btk^ and the fix in h s Sr^'crd : 
And the fame having in his head 2 1^ infcead of the 00s, called 
theNe^ii/^i, la. The Obfcrvation of many Islew StarSj as 
in Cajftopaa^ in Ceie^ixi Cygm^ Andrmmda, Sec* Here the Author 
taketh occafioo to intimate 3 that the rich Blew cf the Sky 
leems to be nothing elfe^ but a Confufion of the mixture of 
h'ghts diffufed by that nmumerable number of Surs^ difperfed 
through the whole extent of thatimmenfe profurjdity of ihe 
iEdiereal Region, 
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I :}. Teaches a new way, of uliog a Tekfcope for drawing 
in propori-ion all the new Appearaoces in the Heavens ^ for 
inealiiring the Bodies of the PlaoetSj and of the Fixt Stars 
themfelvcs and their diftanceSj infbchpartSj xb^taLim (the 
twelfth, part of ao inch) fliall contain a looo of thcmsan inch 
(the twelfth part of a foot) lacco^ and a foot, 144000/ Be* 
fides, a irery eafieand certain way of making all thefe parts 
(though very fniall) perceptible to the bare Eye« 
So far of the firfi Head of this Third PmU 

Tht-§iber Head is the Mechmiml, flicwing the feveral ways 
of Formiogand Poliftiing all forts of Glaffes ^ that ferve for 
Telefcopcs j which is done in/xSei3:ions. 

I , Reftifies the Commm way of forming Glaffes Spherically^ 
and all the Moolds^ in which the Vulgar Artifts are wont to 

work them. 

a. Teaches a way of excellently forming and polifliing fuch 
G!alles by hand^without any Engin* 

3, Teaches a way of working Glaffes by the hand guided 
by afimpleEngin* 

4. Treats of the working of Glaffes by Inftruments and 
EoginSjregulating and direftingthe hand* 

5, Teaches a New way of working Spherical Concave Eye^ 
glaffes^ to ferve Telefcopes of the firfl: kind 5 above-meo- 
cloned- 

6. Teaches a Mew way of working al! forts of Spherical 
GlaffeSj Convex and Concave^ for Tele fcopes^ veryuniver- 
faily^ fpeedily, with eafe^ and in afmall roomj even for the 
longeftTubes* 

All which the Author conclodeth with a DireAion for away 
of making Tubes that may £n'vs to , fit up Telefcopica! 
Glaffes. 

1 Pi. R A T A. 

' iRl^mkj'h P. tail. L %$, r, isbyllmeruidefcrikduMitjfet, 
i,fpsM-m£ntur^ 
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